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CHAPTER 1 
 
INTRODUCTION 
 
1.1 Background 
 
 
Polylactic acid is ecofriendly because it is derived from renewable resources 
such as from corn starch, wheat or rice . These materials are renewable and ecofriendly 
make polylactic acid an attractive biopolymer. The next advantages is polylactic acid is 
a nontoxic and carcinogenic material (biocompatibility). Polylactic acid (PLA) is a well-
known bioplastic produced using renewable biomass. Compared to the petroleum based 
plastics, PLA has received attention in the marketplace due to its biodegradability and 
renewability. However, PLA has limited applications due to its inherent brittleness, 
toughness and low elongation at break (Bijarimi et al, 2012). The targets for 
improvement of PLA is improve lower impact strength and thermal stability. One 
option for improvement is through blending with polyoxymethylene (POM). 
With that, polyoxymethylene (POM) is an important engineering thermoplastic 
that was derived from formaldehyde synthesis, which has been found an application in 
the fields of vehicles, electronics applications and precision machinery. POM has good-
balance mechanical properties, excellent creep resistance, and excellent thermal stability 
during molding, low friction coefficient as well as excellent anti-wear properties. This is 
due to its outstanding and well-balanced properties and because no other products can 
be substituted for POM in some application fields. POM occupies an important position 
in industry as well as in society. It shows excellent physical and mechanical properties 
which are mainly based on its high crystallinity. It is expected that the development of 
high-value-added materials will result in the requirement to distinguish them from 
existing POM materials. This broad range of useful properties in addition to its ability to 
retain properties over a long period under elevated temperatures, mechanical stresses 
and demanding environmental conditions make it an engineering plastic of choice for 
many applications (Xiaojie Guo, 2015).  
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In this research, polymer that will be blended with PLA is POM. The PLA/POM 
blend shows the extremely high elongation at break of the POM/PLA blends although 
the tensile strength reduced when POM content increased. Morphology of POM/PLA 
blend shown an uneven fracture surface but it did not show a phase separation. In other 
word, POM/PLA blend is a miscible blend, which may be both POM and PLA is a 
semi-crystalline polymer and there are the similar melting temperature and melt flow 
rate. With the related characteristics of them, it is easy to manage the viscosity and to 
obtain optimum dispersion (S. Mathurosemontri, 2014). 
 
1.2 Motivation and problem statement 
 
Plastics only become a problem when it is disposed incorrectly by dumping or 
burning. Plastics have made the 20 and 21st century much easier for the human race to 
live a better life. There are no disadvantages to using plastic as for its many purposes, 
just disadvantages in the way humans dispose of plastics. 
 
This problem increase awareness among people the use of biodegradable and bio-
based plastic. Over the past decades, scientist have found a synthetic biodegradable 
thermoplastic which is polylactic acid. Polylactic acid is obtained from ring opening 
polymerization of lactide, a dimer of lactic acid which is obtained from fermentation of 
corn starch (Bijarimi et al, 2012). 
 
Nowadays, there are many usages of polymer for community of people. The 
demands are increasing over time. It was proven that polylactic acid is better than 
petroleum base plastic in term of energy consumption and carbon dioxide emission in 
the life cycle assessment (Bitinis et al, 2011). The main problem in preparation of 
polymer blends is compatibility between polymers mixtures with different properties. 
However, polylactic acid is too brittle for use in commercial applications with less than 
10% elongation at break. PLA has very low toughness and from this problem, it is not 
suitable for demanding mechanical performance applications unless this biodegradable 
material is suitably modified and toughening this material is required (Rasal, Janorkar 
and Hirt, 2009).  
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  The aim of this research is to thoroughly study the effect of blending polylactic 
acid (PLA) with polyoxymethylene (POM) for suitable use in durable applications. The 
blend will be evaluated based on its mechanical, thermal, and morphological properties. 
 
 
1.3 Objectives 
 
The following are the objectives of this research: 
o To prepare polylactic acid (PLA) with polyoxymethylene (POM) blends. 
o To characterise the mechanical, thermal and morphological properties of 
polylactic acid (PLA) with polyoxymethyene (POM) blends. 
 
1.4 Scope of research  
 
The following are the scope of this research: 
i) Sample Blending Preparation 
In this research project, sample preparation and blending PLA with POM to produce 
PLA/POM blends by using twin screw extruder. 
ii) Testing and Analysis 
The mechanical, morphological and thermal properties of PLA and POM toughness 
will be investigated by using the following test and analysis: 
o Physical and mechanical analysis is measure with Tensile Test  
o Fourier Transform Infrared (FTIR) – attenuated total reflectance (ATR) 
Spectroscopy is used to monitor the chemical changes after blending 
o Morphological evaluation using Scanning Electron Microscopy (SEM) 
o Thermal analysis is measured by Thermogravimetry and Differential 
Scanning Calorimeter 
